NMR studies on oligodeoxyribonucleotides containing the dam methylation site GATC. Comparison between d(GGATCC) and d(GGm6ATCC).
The conformation of two hexanucleotides, d(GGATCC) and d(GGm6ATCC), has been studied by proton nuclear magnetic resonance. Nuclear Overhauser effect (NOE) measurements on d(GGATCC) are in agreement with a normal B form right-handed helical structure. The single- and double-strand resonances are in fast exchange on a proton NMR time scale. The exchange is observed to be slow for d(GGm6ATCC); up to the Tm, separate resonances are observed for each state, though above the Tm exchange becomes more rapid. The preferred orientation of the adenosine methylamino group (methyl cis to N1) hinders base-pair formation. At 0 degree C irradiation of the m6A-T imino proton gives an NOE to AH2, showing that base pairing is Watson-Crick. Intra- and interresidue NOEs show that the helix is right handed and in the B form. Comparing results on the two oligomers demonstrates that adenosine methylation induces little or no change in the conformation of the helix but reduces the Tm from 45 to 32 degrees C. All of the amino proton resonances, as well as the imino resonances, have been assigned. From NOE experiments on the unmethylated oligomer we have located the Watson-Crick and non-Watson-Crick adenosine amino protons. At 0 degree C these resonances show broadening due to rotation of the amino group, and their rotation is slightly slower than for the adjacent guanosine amino group, though both these amino groups have lifetimes of less than 10 ms at 0 degree C. The imino protons show normal behavior, disappearing from the spectra ca. 20 degrees C below the Tm.(ABSTRACT TRUNCATED AT 250 WORDS)